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ABSTRACT: 

PURPOSE: To improve the durability of a dot impact-type printing head by providing a damper member with a 
highly abrasion-resistant and highly adhesive coat. 

CONSTITUTION: A damper member 6 for controlling a printing lever which rocks at high speed by an " 
electromagnetic drive means consists of layers of abrasion-resistant coat formed on the surface of a contact part of a 
austemte stainless steel material 7, by a sputtering method which is one of a dry-type surface treatment methods This 
coat is composed of a 0.2/mi-thick Cr layer, a 2/im-thick TiN coat 8 and a 4 j um-thick SiC coat 9 formed sequentially In 
addition, the coat becomes increasingly rigid toward an upper layer from the material 7 so that the adhesiveness 
increases. The thickness of the SiC coat 9 is almost twice that of the TiN coat 8. Further, the SiC coat is a coat layer of 
a mixture of 20wt.% max. of Si02 with SiC so that the adhesiveness is further enhanced. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a dot impact formula print head. 
[0002] 

[Description of the Prior Art] Although there is a thing of various molds in a dot impact formula print head, there is a 
clapper type print head as shown in drawing 3 as a typical thing, the electromagnetism which the main composition of a 
clapper type print head is supported free [ rocking of the end section of the printing lever 2 ] to covering 1, the printing 
wire 3 is fixed to the other end, and the printing lever 2 becomes from a yoke 4 and a coil -- it is made the composition 
printed by making it rock by driving means 

[0003] If the energization to a coil (illustration abbreviation) is stopped after the printing lever 2 is attracted by the yoke 
4 and hits a printing side at the nose of cam of the printing wire 3, the suction force by the yoke 4 to the printing lever 2 
will disappear, and a printing lever will return to the original position according to the energization force of a return 
spring 5. Since a return in the former position of the printing lever 2 is performed by being high-speed, it is the cause 
which displaces more than required and makes the variation rate of a printing lever unstable, in order to stop this, the 
opposite side of the printing lever 2 which a return spring 5 presses is countered with this -- as - a damper -- the time 
of forming a member 6 and the printing lever 2 returning according to the energization force of a return spring 5 -- this 
damper member -- one side of the printing lever 2 - contacting - the variation rate of a printing lever - the amount is 
regulated Thus, by regulating the variation rate of the printing lever 2, improvement in the speed of a print head is 
enabled. 

[0004] In order that the printing lever 2 may make high efficiency of suction and secession of operation to a yoke 4 the 
silicon steel material which is magnetic material is adopted. The corrosion-resistant coat of nickel-P is formed in this 
front face with wet compound plating. This coat has the about [ micro-Vickers-hardness (Hv)1000 ] degree of hardness 
by the aging treatment. 

[0005] on the other hand, the damper which catches the printing lever 2 - while a member 6 is nonmagnetic material it 
exceeds in corrosion resistance and SUS304 typical as austenite stainless steel material with a high degree of hardness 
is adopted a damper - wear is intense, in order that a member 6 may repeat this and may catch it as an impact load by 
the opposite side of a return spring 5 so that it may regulate that the printing lever 2 which carries out rocking 
movement at high speed leaps up for this reason, a damper - the wear-resistant high thing is demanded as a member 6 
[0006] 

[Problem(s) to be Solved by the Invention] improvement in the speed of the latest printer - following - a damper ~ the 
loop impact load which a member 6 receives is severe increasingly - becoming - a damper - wear of a member makes 
[remarkable ] the durable student small violently Since the degree of hardness is small as compared with about 500- 
600 Hvs and the degree of hardness of a printing lever, as for the stainless steel material which turns into a damper 
member especially, wear is intense by contact on the printing lever 2. Furthermore, since such a member does not have 
good sliding nature and it removes the deposit of the front face of a printing lever, it has also affected the endurance of 
a printing lever. 

[0007] then, a damper - although giving wet plating of Cr, nickel-P, etc. also on the surface of a member is performed 
it cannot catch up with improvement in the speed of a printer, but has come to obtain sufficient abrasion resistance On' 
the other hand, to form the coat of wear-resistant high matter, such as SiC, in a damper member is also tried by dry 
process, such as the ion plating method. However, since these coats have the large hardness difference with a material 
they run short of adhesion, and they have the fault in which a coat exfoliates with the impact load produced by the ' 
collision with a printing lever while in use. for this reason, the surface treatment method by the dry process expected in 
order to form a wear-resistant high surface lining - the damper of a dot impact formula print head - a member - there 
is a problem which makes adoption difficult as a ** 



[0008] The purpose of this invention is by adopting the damper member which formed the coat of two or more layers 
with high adhesion with the surface treatment by dry process to offer the high dot impact formula print head of 
endurance. 
[0009] 

[Means for Solving the Problem] this invention -- electromagnetism - with the printing lever which carries out rocking 
movement by driving means, and the printing wire fixed in the end section of a printing lever In the dot impact formula 
print head equipped with the return spring which returns a printing lever to a former position, and the damper member 
which contacts a printing lever at the time of a return in the former position of a printing lever a damper - it is 
characterized by having formed the wear-resistant coat of two or more layers in the contact section front face with the 
printing lever of a member with the surface treatment by dry process, and having made the degree of hardness higher 
than the lower layer coat for the upper coat, as for the wear-resistant coat of two or more layers 
[0010] As for a wear-resistant coat, it is desirable to form the coat of SiC with a high degree of hardness in the best 
layer, and to form the coat of TiN which plays a role of a buffer coat for raising adhesion in the lower layer of the best 
layer. In this case, in order to raise adhesion more, it is desirable to form the coat of SiC the twice [ about ] of the 
thickness of the coat of TiN. Moreover, the coat of SiC is Si02 within 20wt% in SiC. Constituting by what was 
contained is desirable. Moreover, as for each coat which has such abrasion resistance, it is desirable to constitute by 
what formed Cr layer in the lowest layer. 
[0011] 

[Function] a damper - since the wear-resistant coat of two or more layers with a high degree of hardness is formed in 
the contact section front face with the printing lever of a member with the surface treatment by dry process ~ a damper 
~ the endurance of a member improves 

[0012] Since the degree of hardness of the upper coat is made high, and change of the rapid degree of hardness between 
layers is avoided and it has been made to carry out the laminating of the good coats of unity rather than the lower layer 
coat, adhesion improves and it stops producing exfoliation by the impact load while in use. 

[0013] The coat of TiN is lower than the coat of SiC in a degree of hardness, plays a role of shock absorbing material 
by avoiding the rapid degree-of-hardness change in a boundary, and is raising the adhesion of a coat. By making 
thickness of the coat of SiC of the best layer into twice [ about ] the thickness of the coat of the lower layer TiN, a 
wear-resistant coat with still higher adhesion is obtained. 

[0014] It is Si02 within 20wt% as a coat of SiC of the best layer. If it is made what was contained, the degree of 
hardness of a coat will become still higher, and abrasion resistance will improve further. 

[0015] the above wear-resistant coat - each - a damper - since the difference of a degree of hardness with the material 
of a member is large, improvement in adhesion is further achieved by forming among these Cr layer which plays the 
role of shock absorbing material further 
[0016] 

[Example] the explanation about fundamental composition since the fundamental composition of the print head in this 
example is the same as that of what is shown in drawing 3 - omitting - here - a damper only a member 6 is 
explained 

[0017] (Example 1) a damper ~ the member 6 exceeded in corrosion resistance and abrasion resistance as a material 7, 
and austenite stainless steel material (SUS304) is used for it as nonmagnetic material As shown in drawing 2 , since the 
whole surface (inferior surface of tongue) of the rectangle-like material 7 is a field where a cross section becomes 
contact section surface 6a with the printing lever 2, it is required that abrasion resistance should be made high. In this 
example, the two-layer wear-resistant coats 8 and 9 are formed. 

[0018] The lower layer coat 8 is formed among the wear-resistant coats 8 and 9 by the sputtering method which 
belongs a titanium nitride (following "TiN") to one of the surface treatment methods of dry process. Similarly the upper 
coat 9 has formed silicon carbide (following "SiC") by the sputtering method. The coat 9 of SiC is 2000-2300, and 
what has a very high degree of hardness by (Hv) in micro Vickers hardness. On the other hand, the degree of hardness 
of the coat 8 of TiN has the middle degree of hardness of a material 7 and the coat of the best layer. For this reason, it 
makes shock resistance high and acts also as shock absorbing material to ablation resulting from heat expansion while 
the coat 8 of TiN exceeds in unity with SiC, raises the adhesion between the soft material 7 and the coat 9 of a stiff SiC 
and makes abrasion resistance high. ~~ 

[0019] Moreover, since it has become clear to make adhesion best by making thickness of the coat 9 of SiC into twice 
[ about ] to the coat 8 of TiN by experiment of artificers, thickness of the coat 9 of 2.0 micrometers and SiC has been 
set to 4.0 micrometers for the thickness of the coat 8 of TiN here. 

[0020] (Example 2) An oxidization silicon (following "Si02") is made to contain the coat 9 of SiC less than [ 20wt% ] 
in SiC, and it is SiC-Si02. What was used as the compound coat constitutes. SiC-Si02 the degree of hardness of a 
compound coat ~ the independent coat of SiC - a degree of hardness - a little - falling (Hv2000) - it is effective in a 



thermal shock resistance and adhesion improving Si02 Since a degree-of-hardness fall will become remarkable if 20wt 
(s)% is exceeded, it is Si02. It is desirable to make it the addition of until to this extent. 

[0021] (Example 3) As shown in drawing 1 , the Cr layer 10 is formed in the lowest layer in which the wear-resistant 
coats 8 and 9 were formed. And the coat 9 of SiC is formed in the upper surface of the Cr layer 10 at the coat 8 of TiN, 
and is formed on it at the pan. The thickness of the Cr layer 10 is 0.2 micrometers, and carries out ******** which 
makes high adhesion of the coat 8 of a material 7 and TiN. And that the coat 8 of TiN carries out ******** which 
raises the adhesion of the Cr layer 10 and the coat 9 of SiC, the adhesion of the whole coat [ conjointly as opposed to a 
material 7 ], and abrasion resistance are raised. 

[0022] Next, the point which forms the coat in an example 3 is explained, the damper shown in an example 3 - a 
member 6 is made by forming a three-layer coat layer in a front face using a sputtering system, using austenite stainless 
steel material (SUS304) as a material 7 

[0023] first, a sputtering system - a damper ~ the material 7 of a member 6 is ****(ed), after decompressing to about - 
3Pa, 1.0 - 2.0x10 argon (Ar) gas is poured in for the inside of equipment to the pressure of 6.0x10 to 1 Pa, the table 
which installed the material 7 is used as cathode, and reverse sputtering performs sputter etching 
[0024] Next, Metal Cr is used as a target and it is a RF output 8 Watt/cm2 Sputtering is performed for 10 minutes. 
Thereby, the metal Cr layer 10 with a thickness of 0.2 micrometers is formed in the front face of a material 7. 
[0025] Next, supply of Ar gas into a sputtering system is halted, nitrogen (N) gas is poured in until it is set to 30.x 10- 
2Pa, Ar gas is added again there, and the pressure of mixed gas is raised up to 6.0x10 to 1 Pa. It is a RF output, using 
Metal Ti as a target here 8 Watt/cm2 Reactive sputtering is performed for 2 hours. The coat 8 of 2.0-micrometer TiN is 
formed of this process. 

[0026] Next, pouring of N gas is stopped, and additional pouring of the Ar gas is carried out until it is set to 6.0x10 to 1 
Pa only by Ar gas. It is 20wt(s)% Si02 beforehand to SiC here. The composite made to contain is used as a target and it 
is RF output 8 Watt/cm2. Sputtering is performed in the bottom for 4 hours. The coat 9 of the best layer is SiC-Si02 
with a thickness of 4 micrometers by this sputtering. It is formed as a compound coat. 

[0027] In addition, as for the stainless steel material used as a material 7, the coat of a chrome oxide is formed in the 
front face, and since this has the unity which exceeded extremely to TiN, adhesion sufficient also by what the metal Cr 
layer 10 does not form like an example 2 is obtained. 

[0028] Although each formation of the coat layer in this example is performed by the sputtering method, it is possible 
to obtain the same high abrasion resistance coat also with the surface treatment by dry process, such as the ion plating 
method and a vacuum deposition method. 

[0029] Moreover, about a print head, although explained for a clapper type, it is applicable also to the print head of the 
form equipped with the damper member and the member of which high abrasion resistance is required by other print 
heads, such as a spring release type. 
[0030] 

[Effect of the Invention] the damper which gets a repeat shock most by the composition member of a print head 
according to this invention - since the wear-resistant high coat is formed in the contact section front face of a member - 
- a damper - wear of a member is made small and it contributes to improvement in the endurance of a print head 
[0031] Moreover, since the coat of SiC with a high degree of hardness is formed in the best layer and the coat of TiN 
for making adhesion high is formed in the lower layer as a wear-resistant coat, the adhesion of a coat is high and what 
produces exfoliation of a coat by the shock is lost. Furthermore, adhesion will become still higher if Cr layer is formed 
in the lowest layer of a wear-resistant coat. It is Si02 not more than 20wt% in SiC as a surface SiC coat similarly. By 
considering as the mixed bipolar membrane, adhesion can be further made high. In this way, it is effective in the 
endurance of a print head improving by having the damper member which has a wear-resistant high coat. 



[Translation done.] 



